Introduction
In some patients, incomplete posterior vitreous detachment (PVD) occurs causing vitreomacular traction (VMT). In several studies, [1] [2] [3] [4] [5] [6] PVD has been reported using intravitreal plasmin, a serine nonspecific protease, which is able to degrade fibrin, laminin, and fibronectin, 7 binding the vitreous cortex to the internal limiting membrane (ILM). In this study, we evaluated the effects of intravitreal autologous plasmin enzyme (APE) in patients with focal VMT syndrome.
Materials and methods
In this prospective interventional case series, we investigated the effects of intravitreal APE in patients affected by focal VMT that presented consecutively between January and December 2010. Inclusion criteria were age 418 years, best-corrected visual acuity (BCVA) o20/40, and presence of a focal VMT (defined as incomplete PVD with part of posterior hyaloids attached to the macular area). Exclusion criteria were presence of any coincident ocular disease, previous retinal treatment in the study eye, and optical media opacities. All patients underwent a complete ophthalmological evaluation at baseline (before surgery). We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during this research.
APE was obtained by incubation of patient-derived purified plasminogen with streptokinase. A quantity of 0.05-0.2 ml containing 2 IU of APE was intravitreally injected 5-12 days later. Twenty-four hours after the APE injection, all patients underwent a complete ophthalmological evaluation, including spectral-domain optical coherence tomography (SD-OCT) and ultrasound scan, to assess the effects of the enzyme and to check for adverse events. In case of incomplete release of the VMT, PPV was performed on the same day by a single surgeon (MC). The surgeon intraoperatively evaluated and recorded the status of the vitreous and the posterior hyaloid-ILM adherence. The entity of the posterior hyaloid detachment was classified as 'totally adherent', 'partially detached', or 'totally detached'. 6 The surgical removal of the posterior hyaloid was judged as 'difficult', 'easy', or 'very easy'. 6 All patients underwent a complete ophthalmological examination at 1, 3, and 6 months after APE injection þ / À vitrectomy.
SD-OCT images were obtained using the Spectral OCT-SLO (OPKO/OTI Ophthalmic Technologies Inc., Toronto, Canada), and macular thickness was calculated (ILM and RPE lines automatically identified). Macular sensitivity was measured with the MP-1 Microperimeter (Nidek Technologies, Padova, Italy).
Statistical calculations were performed using GraphPad Prism version 5.00 for Mac (GraphPad Software, San Diego, CA USA). One-way ANOVA was performed to compare means of BCVA (LogMAR), macular thickness, and macular sensitivity during follow-up. The chosen level of statistical significance was Po0.05. Abbreviations: BCVA, best-corrected visual acuity; F, female; LogMAR, logarithm of the minimal angle of resolution; M, male.
APE
Results
Thirteen patients were enrolled (Table 1) . In five patients, during the time required for APE preparation (mean 26.2 ± 3.3 days; range 20-32 days), a spontaneous resolution of VMT was detected. Therefore, only 8 out of the 13 studied patients underwent intravitreal APE. No injection-related complications were reported. Twenty-four hours after APE injections, persistence of VMT was detected by fundus biomicroscopy and SD-OCT in all the eight patients. However, in one out of eight patients, SD-OCT showed a weakening of the VMT ( Figure 1) .
As per protocol, all injected patients also underwent PPV. Posterior hyaloid was 'partially detached' in seven out of eight cases and 'totally detached' in one case. Posterior hyaloid peeling was 'easy' in six out of eight eyes and 'very easy' in two out of eight eyes.
BCVA was 0.51±0.37 LogMAR (E20/63) at baseline and improved to 0.33±0.18 LogMAR (E20/40), 0.28 ± 0.17 LogMAR (E20/32), and 0.23 ± 0.14 LogMAR (E20/32) at 1, 3, and 6 months after surgery (P ¼ 0.002), respectively ( Figure 2 ). Retinal foveal thickness was 464 ± 180 mm at baseline and improved to 238 ± 70, 225 ± 61, and 246 ± 59 mm at 1, 3, and 6 months after surgery (Po0.001), respectively ( Figure 3 ). Macular sensitivity in the fovea-centered 81 was 13.8±3.6 dB at baseline and improved to 14.4±3.2, 14.4±3.5, and 13.6 ± 3.9 dB at 1, 3, and 6 months after surgery (P ¼ 0.48), respectively.
Discussion
In this study, we evaluated the effects of intravitreal injection of APE on focal VMT. We waited 24 h in order to enhance enzyme activity. 2 None of the injected patients obtained a complete resolution of the VMT. However, benefits of APE were suggested by the intrasurgical evaluation of the vitreous cortex adherence. We hypothesize that, in our series, a single injection of APE may have not succeeded in releasing the VMT because of an early enzyme consumption (before reaching the posterior vitreoretinal interface).
To the best of our knowledge, this is the first study investigating intravitreal injection of APE in eyes affected by focal VMT, which makes difficult any comparison with previous published series.
Limitations of the current study are the lack of a control group, and the unmasked subjective evaluation of posterior hyaloid peeling. Further studies are needed to evaluate particularly if repeated injections of APE could succeed in releasing the focal VMT, and improving the surgical outcomes.
In conclusion, a single intravitreal APE injection seems to be insufficient to induce a complete PVD in patients affected by focal VMT.
Summary
What was known before K A release of vitreomacular traction may occur spontaneously or can be achieved by vitreoretinal surgery-in several studies, induction of a posterior vitreous detachment has been reported using intravitreal plasmin.
What this study adds K Intraocular autologous plasmin enzyme appears to be a useful tool in vitreoretinal surgery by obtaining an easierto-peel posterior hyaloids-a high rate of spontaneous resolution of vitreomacular tractions may occur. 
